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MICROELECTRONIC ASSEMBLY HAVING 
SLIDABLE CONTACTS AND METHOD FOR 

MANUFACTURING THE ASSEMBLY 

BACKGROUND OF THE INVENTION 

The present invention relates to a microelectronic assem 
bly. More speci?cally, the present invention relates to a 
microelectronic assembly having slidable electrical contacts 
betWeen an integrated circuit component and a substrate. 

Atypical microelectronic assembly includes an integrated 
circuit component mounted onto a substrate, such as a 
printed circuit board, by solder joints. The integrated circuit 
component may be a ?ip-chip With bond pads arranged on 
a face that faces the substrate. The face is spaced apart from 
the substrate by a gap. The substrate includes terminals 
opposite the bond pads. The bond pads are aligned With the 
terminals on the substrate. The bond pads and the corre 
sponding terminals are electrically and mechanically con 
nected through solder joints commonly referred to as solder 
bumps. The gap is commonly ?lled With an encapsulant to 
reduce stress upon the solder bumps. 

Semiconductor manufacturers historically have increased 
the density of solder bumps on ?ip-chips. HoWever, as 
adjacent solder bumps are placed closer together, adjacent 
solder joints tend to merge or contact one another during 
re?oW creating electrical short circuits; hence, defective 
microelectronic assemblies. Electrical short circuits are par 
ticulary troublesome in the manufacturing of microelec 
tronic assemblies using ?ne-pitch ?ip-chips. In practice, 
conventional solder bumps frequently do not offer accept 
able manufacturing reliability or yields for ?ne pitch inter 
connections of 153 microns or less. 

Conventional solder bump interconnections form gener 
ally rigid joints that may fail When exposed to suf?cient 
thermal or mechanical stress during manufacturing or use of 
the microelectronic assembly. For example, during opera 
tion of a microelectronic assembly, the microelectronic 
assembly may be subjected to a temperature increase that 
cause the integrated circuit component to expand at a 
different rate than the substrate does. That is, the substrate 
and the integrated circuit component typically have different 
coef?cients of thermal expansion. Thus, even if the same 
degree of heat is applied to the substrate and the integrated 
circuit die, the rigid solder joints are subjected to stress 
Which may lead to breakage of solder joints and open 
circuits. 
An integrated circuit die is often dif?cult to remove from 

the microelectronic assembly Without damaging it. Removal 
of an integrated circuit component typically involves heating 
multiple solder bumps, Which may thermally damage the 
integrated circuit component and any surrounding electrical 
components on the substrate. The integrated circuit compo 
nent is typically af?xed to the substrate by an under?lling 
encapsulant after soldering to reduce stress on the solder 
joints. Accordingly, removal of the integrated circuit die 
requires the arduous separation of the integrated circuit die 
from the under?lling encapsulant that binds the integrated 
circuit die to the substrate. 

Thus, a need exists for a microelectronic assembly and an 
interconnection method that provides reliable, stress 
tolerant electrical interconnections, While featuring a 
readily-removable integrated circuit component. In addition, 
a need exists for a microelectronic assembly and a method 
for producing reliable and stress-tolerant electrical 
interconnections, Which are Well-suited for ?ne pitch tech 
nology With ?ip-chips having ?ne pitches of less than or 
equal to 153 microns. 
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2 
SUMMARY OF THE PRESENT INVENTION 

This invention relates to a microelectronic assembly With 
slidable electrical contacts betWeen an integrated circuit 
component and a substrate, and a method for manufacturing 
the microelectronic assembly. In a preferred embodiment, 
the microelectronic assembly includes a substrate and an 
integrated circuit component secured to the substrate 
through polymeric bodies. The substrate has terminals 
arranged in a ?rst pattern. The integrated circuit component 
has a face facing the substrate and perimetric sides about the 
face. The integrated circuit component includes bond pads 
arranged in a second pattern on the face. The second pattern 
corresponds to the ?rst pattern. The assembly also comprises 
conductive members that are bonded and electrically 
coupled to the bond pads. The conductive members rest 
against the respective terminals to form slidable electrical 
contacts. The slidable electrical contacts permit the transfer 
of electrical energy betWeen the bond pads and the terminals 
to electrically couple the integrated circuit component to a 
circuit associated With the substrate. The polymeric bodies 
adhere to the perimetric sides of the integrated circuit 
component and to the substrate. In a preferred embodiment, 
the integrated circuit component has a rectangular shape 
With corners formed by the intersection of the perimetric 
sides. Furthermore, the polymeric bodies are preferably 
located at tWo or more of the comers. The polymeric bodies 
are preferably spaced from the conductive members. 

Slidable electrical contacts are electrical junctions of the 
terminals and the conductive members Which may resiliently 
yield to applied stress Without sacri?cing electrical conti 
nuity betWeen the terminals and the conductive members. 
While the conductive members and the terminals are not 
bonded together by solder or a conductive adhesive, the 
conductive members and the terminals suf?ciently touch and 
overlap one another to maintain reliable electrical junctions. 
The slidable contacts accommodate stress Which Would 

otherWise tend to damage or fracture solder joints. The 
contacts accommodate differential thermal coefficients of 
expansion of the integrated circuit component and the sub 
strate. The contacts may yield laterally in response to a force 
applied laterally to the integrated circuit component, While 
maintaining electrical continuity betWeen the respective 
conductive members and the terminals. The microelectronic 
assembly advantageously eliminates the need for under?ll 
ing encapsulant commonly employed in the prior art to 
reinforce rigid solder joints betWeen a ?ip-chip and a circuit 
board. 

The slidable contacts are particularly Well-suited for pro 
ducing reliable electrical connections for ?ne-pitch ?ip 
chips. The slidable contacts do not require re?oWing or 
heating of the solder to form solder joints betWeen the 
conductive members and the terminals. Thus, the likelihood 
of electrical shorts betWeen adjacent leads or bumps may be 
drastically reduced over the prior art. 
The polymeric bodies preferably contact the substrate in 

a limited region about the integrated circuit component in 
contrast to ?ling the entire gap With under?lling encapsu 
lant. Accordingly, the integrated circuit component of the 
present invention may be readily removed from the substrate 
by removing readily-accessible polymeric bodies adhering 
to the perimetric sides. Moreover, the polymeric bodies may 
be formed of a thermoplastic elastomer that is readily 
removed by heating. Thus, this invention permits microelec 
tronic assemblies to be readily repaired by facilitating the 
removal and replacement of the integrated circuit compo 
nent. 
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Another aspect of this invention is a method for fabricat 
ing a microelectronic assembly. The method comprises the 
step of fabricating an integrated circuit component having 
bond pads arranged in a pattern; attaching conductive mem 
bers onto the bond pads; superposing the integrated circuit 
component onto a substrate having terminals disposed in 
another pattern, and dispensing polymeric material to form 
polymeric bodies at sites about perimetric sides of the 
integrated circuit component to form slidable electrical 
junctions betWeen the respective conductive members and 
the terminals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional vieW of a ?rst embodiment of 
the microelectronic assembly of this invention shoWing 
conductive members of an integrated circuit component and 
terminals of a substrate forming slidable electrical contacts. 

FIG. 2 is a sectional plan vieW shoWing a portion of the 
microelectronic assembly as vieWed along reference line 
2—2 of FIG. 1 in the direction of the arroWs. 

FIG. 3 through FIG. 6 are cross-sectional vieWs illustrat 
ing various steps in fabricating the microelectronic assembly 
of FIG. 1. 

FIG. 7 is a cross-sectional vieW of a second embodiment 
of the microelectronic assembly of this invention. 

FIG. 8 is a plan vieW of the second embodiment of the 
microelectronic assembly in FIG. 7. 

FIG. 9 through FIG. 12 are cross-sectional vieWs illus 
trating steps in fabricating the second embodiment of the 
microelectronic assembly of FIG. 7. 

FIG. 13 shoWs a cross-sectional vieW of a third embodi 
ment of the microelectronic assembly of this invention. 

FIG. 14 shoWs a cross-sectional vieW of the assembly in 
FIG. 13 after processing. 

FIG. 15 shoWs a cross-sectional vieW of a fourth embodi 
ment of the microelectronic assembly of this invention. 

FIG. 16 shoWs a cross-sectional vieW of the assembly of 
FIG. 15 in the presence of applied mechanical stress. 

FIG. 17 shoWs a cross-sectional vieW of the assembly of 
FIG. 15 in the presence of thermal stress from differential 
coef?cients of thermal expansion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

This invention relates to a microelectronic assembly and 
a method for fabricating the microelectronic assembly. The 
microelectronic assembly generally comprises an integrated 
circuit component electrically connected to a substrate via 
slidable electrical contacts. The slidable contacts form a 
compliant, bond-free electrical junction betWeen terminals 
on the substrate and the leads, or pads, of the integrated 
circuit component. 

Referring to FIG. 1 and 2, a ?rst embodiment of the 
microelectronic assembly 21 generally includes a substrate 
46, an integrated circuit component 20, conductive 
members, and polymeric bodies 50. 

The substrate 46 preferably comprises a printed circuit 
board (PCB) or a printed Wiring board (PWB). The printed 
circuit board may be constructed from ceramic material, a 
polymer, a ?ber-?lled organic resin (i.e. FR4), or the like. In 
alternate embodiments, an alternate substrate may comprise 
a carrier or an interposer. A carrier or an interposer is a 
holder or a mounting interface for integrated circuit com 
ponents. For example, a carrier may be a ?rst (smaller) 
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4 
circuit board for interfacing ball grid array (BGA) package 
to a second (larger) circuit board. 
The substrate 46 has terminals 48 arranged in a ?rst 

pattern. The terminals 48 comprise pads that are associated 
With conductive traces of the substrate 46. The conductive 
traces comprise metallic conductors, metallic traces, vias, 
plated holes, or the like. The terminals 48 are suitably 
formed of a metal, preferably copper, nickel, tin, aluminum, 
or alloys of the foregoing. Each terminal 48 is preferably 
coated With a corrosion-resistant metallic ?lm, such as a 
noble metal layer. 
The substrate 46 includes a component-attach region 68 

outboard from a component-shadoW region 70. The 
component-shadoW region 70 has its boundaries coextensive 
With the integrated circuit component 20. That is, the 
component-shadoW region 70 is de?ned by projecting a 
perimetric outline 82 of the integrated circuit component 20 
onto the substrate 46. 

In a preferred embodiment, the integrated circuit compo 
nent 20 comprises a semiconductor die having bond pads 26. 
The bond pads 26 are electrically coupled to conductive 
internal interconnections (not shoWn) and other internal 
electrical features (not shoWn) Within the semiconductor die. 
In alternate embodiments, the integrated circuit component 
20 may be packaged as a ball-grid-array (BGA) package, a 
?ne-pitch ball-grid-array (FBGA) package, a direct-chip 
attach (DCA) package, a chip-on-board (COB) package, a 
?ne-pitch chip-on-board (FCOB) package, a surface-mount 
package, or the like. 

In accordance With the ?rst embodiment of FIG. 1 and 
FIG. 2, the integrated circuit component 20 has a face 22, 
one or more perimetric sides 24, and bond pads 26. The face 
22 faces the substrate 46 and is bounded by the perimetric 
sides 24. The bond pads 26 are arranged in a second pattern 
on the face 22. The second pattern of the bond pads 26 
generally corresponds to the ?rst pattern of the terminals 48 
and When the component 20 is superposed on the substrate 
46, each pad spatially registers With a corresponding termi 
nal 48. 
The bond pads 26 are adapted to receive conductive 

members 32. The conductive members 32 are attached to 
corresponding bond pads 26 by a conductive adhesive 28 or 
by any other suitable means for producing an electrically 
conductive, mechanical connection. The conductive mem 
bers 32 may be composed of a metallic material, a solder 
material, a metal, an alloy, or a metallic-coated dielectric. 
Copper, nickel, silver, gold, tin, lead, antimony, bismuth, 
and alloys of the foregoing, are suitable materials for the 
conductive members 32. In an alternate embodiment, the 
conductive members 32 comprise a metallic-coated 
dielectric, Which is preferably a spherical polymeric interior 
coated or plated With gold, silver, palladium, or other 
suitable materials. 

In FIG. 1 and FIG. 2, conductive members 32 are more 
particularly shoWn as spherical conductive members 32. The 
spherical conductive members 32 are preferably solid metal 
or solid alloy structures. The conductive members 32 pref 
erably have a lateral diameter of less than or equal to 6 mils. 

Suitable conductive adhesives 28 comprise a composite 
composed of a resin With a conductive ?ller, such as silver 
particles, copper particles, aluminum particles, metallic 
particles, tin-lead particles, alloys of the foregoing metallic 
particles, or the like. For example, a preferred adhesive is 
composed of an epoxy resin formed by reacting 100 parts by 
Weight of anahydride epoxy resin With 78 parts by Weight of 
a hexahydrophthalic anhydride (HHPA) curing agent (i.e. 
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hardener) in the presence of diglycidyl ethers of bisphenol A 
(DGEBA) catalyst. Metallic particles With a mesh siZe of 
600 are added so that the resultant composite contains 70 
percent by Weight metallic particles to assure an appropriate 
conductivity of the resultant conductive adhesive 28. 

The terminals 48 and the conductive members 32 are 
aligned for slidable contact. Slidable contacts 72 are elec 
trical junctions of the terminals 48 and the conductive 
members 32 Which may yield to applied stress Without 
sacri?cing electrical continuity betWeen the terminals 48 and 
the conductive members 32. The polymeric bodies 50 permit 
slight sliding or compliance betWeen the conductive mem 
bers 32 and the terminals 48 such that the relatively dis 
placed terminals 48 and conductive members 32 retain 
electrical continuity. While the conductive members 32 and 
the terminals 48 are not bonded together by solder or a 
conductive adhesive, the conductive members 32 and the 
terminals 48 suf?ciently touch and overlap one another to 
maintain reliable electrical junctions. The slidable contacts 
72 are preferably resilient in response to applied stress to the 
substrate 46 and/or the integrated circuit component 20. The 
relative position betWeen the conductive members 32 and 
the terminals 48 is preferably determined by securing a 
package of the integrated circuit component 20 to the 
substrate 46. 

Each of the slidable electrical contacts 72 includes a ?rst 
mating surface and a second mating surface opposite the ?rst 
mating surface. The ?rst mating surface and the second 
mating surface are electrically connected. The ?rst mating 
surface, Which is located remotely from the bond pad 26, is 
a tip or an exterior surface of the conductive member 32. The 
second mating surface is an exterior surface of the terminal 
48. The ?rst mating surface and the second mating surface 
contact one another over a contact area of mutual overlap. In 

this embodiment, the second mating surface preferably has 
a larger surface area than the ?rst mating surface to permit 
lateral movement Without the loss of contact and electrical 
continuity. The ?rst and second mating surfaces may include 
a corrosion-resistant metallic ?lm, such as noble metal layer, 
plated onto the conductive members 32 and the terminals 48, 
respectively. 

The polymeric bodies 50 adjoin the substrate 46 and the 
integrated circuit component 20. This embodiment illus 
trates an integrated circuit component 20 With a generally 
rectangular or polyhedral shape. In this embodiment, the 
polymeric bodies 50 are preferably located at comers 42 
formed at the intersections of the perimetric sides 24. 
Optimally, at a minimum polymeric bodies 50 adjoin at least 
tWo diagonally opposite comers 42. In an alternate 
embodiment, Where a curved or rounded integrated circuit 
component package is used, the polymeric bodies 50 secure 
the component at 90 degree intervals or less than 90 degree 
intervals as measured from a geometric center point of the 
integrated circuit component. 

The polymeric bodies 50 preferably adhere to the 
component-attach region 68 Without extending into the 
component-shadoW region 70 so as not to encapsulate the 
conductive members 32 and unduly restrict their movement. 
Accordingly, the polymeric bodies 50 optimally do not 
under?ll the integrated circuit component 20 in the gap 
betWeen the substrate 46 and the integrated circuit compo 
nent 20. In practice, some minimal intrusion of the poly 
meric bodies 50 into the component-shadoW region 70 may 
be unavoidable and falls Within the scope of this invention. 

To minimiZe or limit intrusion of the polymeric bodies 50 
into the component-shadoW region 70, one or more poly 
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6 
meric preforms 40 are provided Within the gap, betWeen the 
integrated circuit component 20 and the substrate 46. Each 
polymeric preform 40 restricts the How of polymeric pre 
cursor into the component-shadoW region 70 during forma 
tion of the polymeric bodies 50. 

Each polymeric preform 40 preferably comprises a form, 
mold or collar located near a corner 42 of the integrated 
circuit component 20. More particularly, each polymeric 
preform 40 is optimally an orthogonal member Which opti 
mally has its outer sides 41 coincidental With and beneath 
the perimetric sides 24 of the integrated circuit component 
20. Such a strategic placement of the polymeric preform 40 
facilitates contact betWeen the polymeric bodies 50 and the 
perimetric sides 24. Each polymeric preform 40 is preferably 
composed of a compressible material Which does not sig 
ni?cantly interfere With the shrinkage of the polymeric 
bodies 50 during curing, cooling, or cross-linking. The 
polymeric material used for the polymeric bodies 50 opti 
mally has a compatibly high viscosity to maximiZe the 
effectiveness of the polymeric preforms 40. 

To facilitate placement and manufacturing, polymeric 
preforms 40 may be integrated into a package of the inte 
grated circuit component 20 or af?xed to the package. The 
polymeric preforms 40, that are af?xed to the integrated 
circuit component 20, extend from the integrated circuit 
component 20 toWard the substrate 46. The package may 
comprise a dielectric encapsulant predominately covering 
the integrated circuit component 20, a metallic shield for 
protecting the integrated circuit component, a member for 
containing the integrated circuit component, or the like. In 
an alternate embodiment, the alternate preforms may be 
integrated into the substrate 46 or affixed to the substrate as 
extensions of the substrate. The alternate preforms Would 
extend from the substrate toWard the integrated circuit 
package. 

In a preferred embodiment, the polymeric bodies 50 have 
a generally semi-conical shape because of the surface ten 
sion of the precursors of the polymeric bodies 50. The 
semi-conical shape is de?ned by a base extent 56 and a 
height extent 52. In general, each polymeric body 50 has a 
maximum base extent 56, on the plane of the substrate 46, 
Within a range from 250 microns to 1500 microns from any 
perimetric side 24 of the integrated circuit component 20. 
The maximum base extent 56 is optimally limited to the 
component-attach region 68. The maximum base extent 56 
is selected to keep the circuit density on the substrate 46 
Within acceptable limits, While maintaining the structural 
integrity of the polymeric bodies 50. The maximum base 
extent 56 is at least extensive enough to provide an adequate 
bond betWeen the substrate 46 and the polymeric body 50, 
but not so great as to interfere With any adjacent components 
(not shoWn) on the substrate 46. 
As illustrated in FIG. 2, each polymeric body 50 opti 

mally has a height extent 52 from the substrate 46 to a 
package top of the integrated circuit component 20. The 
height extent 52 lies in one or more planes Which are 
perpendicular to the plane of the substrate 46. 

Each polymeric body 50 adhesively extends onto at least 
one perimetric side 24 to provide adequate bonding betWeen 
each polymeric body 50 and the integrated circuit compo 
nent 20. Each polymeric body 50 contacts the perimetric 
side 24 at a bonding surface area that meets or exceed a 
minimum surface area required for adequate bonding 
betWeen each polymeric body 50 and the integrated circuit 
component 20. 
The polymeric bodies 50 are preferably composed of an 

elastomer or a thermoplastic elastomer that adequately 
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adheres to the substrate 46 and the integrated circuit com 
ponent 20 based on the materials used for of the substrate 46 
and integrated circuit component 20 and their respective 
surface de?nitions. The polymeric material preferably has 
an appropriate tensile modulus and shear modulus to main 
tain contact betWeen the conductive members 32 and the 
bond pads 26 despite shifts in the relative position of the 
integrated circuit component 20 and substrate 46, because of 
mechanical forces asserted on the assembly or differential 
thermal expansion of the members during operation. 
Moreover, the polymeric material is selected to have a 
coef?cient of thermal expansion Which is compatible With 
the integrated surface component and the substrate 46 to 
minimiZe unWanted stress during and after cure. 

The polymeric material has a predetermined precure to 
post-cure shrinkage to place or urge the integrated circuit 
component 20 in compressive contact betWeen the conduc 
tive members 32 and the bond pads 26. The predetermined 
pre-cure to postcure shrinkage is generally de?ned as a ratio 
from approximately 1.5 to 1 to approximately 3 to 1, 
respectively, in a planar spatial dimension. In this regard, in 
an alternate embodiment, an alternate polymeric body 50 
may have tWo components: (1) a prestreched, shrinkable 
polymeric cable and (2) a polymeric adhesive. The 
prestretched, shrinkable polymeric cable, Which returns to 
its original unelongated shape and siZe upon exposure to 
heat, may be used in conjunction With the polymeric adhe 
sive for attachment of the shrinkable polymeric cable as 
guyed supports to the integrated circuit component 20 and 
the substrate 46. 

The polymeric bodies 50 may comprise a silicone-based 
polymer. In an alternate embodiment, alternate polymeric 
bodies are formed from a thermoplastic resin or a thermo 
plastic blend that is readily removed from the substrate 46 to 
permit repair of the microelectronic assembly. In yet another 
alternate embodiment, the alternate polymeric bodies con 
tain dispersed metallic particles, such as aluminum or mag 
nesium particles, to conduct heat aWay from the integrated 
circuit die to the substrate 46. 

The microelectronic assembly provides a robust, reliable 
electrical connection for connecting traces of a substrate 46 
to an integrated circuit component 20. By eliminating or 
minimiZing re?oW during manufacturing, the microelec 
tronic assembly particularly reduces solder defects in ?ne 
pitch technology, including ?ne pitches of equal to or less 
than 153 microns. The microelectronic assembly offers 
excellent resistance to thermal and mechanical stress. For 
example, the slidable electrical contacts 72 slide to accom 
modate applied stress, While maintaining electrical continu 
ity. The microelectronic assembly resists stress damage from 
differential thermal coef?cients of expansion of the inte 
grated circuit component With respect to the substrate 46, 
Which have often caused solder joint failure in the past. 

FIG. 3 through FIG. 6 shoW illustrative steps in the 
method of fabricating a microelectronic assembly of FIG. 1 
and FIG. 2. FIG. 3 concerns the step of fabricating an 
integrated circuit component 20 having bond pads 26. The 
integrated circuit component 20 is fabricated With a face 22 
and bond pads 26 arranged on the face 22 in a second 
pattern. The face 22 is bounded by perimetric sides 24. 

FIG. 4 and FIG. 5 concern the step of attaching conduc 
tive members 32 onto the bond pads 26. FIG. 4 shoWs the 
bond pads 26 are ?rst coated With a conductive adhesive 28. 
The conductive adhesive 28 comprises a tacky medium that 
conducts both direct current and alternating current electric 
ity. The conductive adhesive 28 may be applied by stenciling 
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the conductive adhesive 28 onto the bond pads 26, dipping 
the bond pads 26 into a bath of conductive adhesive 28, or 
by analogous methods. The conductive adhesive 28 is typi 
cally cured at a predesignated temperature for a predesig 
nated duration. 

FIG. 5 illustrates the attaching of conductive members 32 
onto corresponding ones of the bond pads 26. A template 36 
is used to align the conductive members 32 in an arrange 
ment corresponding to the second pattern. The template 36 
has recesses 38 for aligning the conductive members 32 in 
the arrangement corresponding to the second pattern of the 
bond pads 26. The recesses 38 are preferably semi-spherical. 
The template 36 is preferably constructed from a metal or 
another material With a suitably loW coef?cient of thermal 
expansion relative to the integrated circuit component 20 to 
achieve the precise placement tolerances that are associated 
With ?ne-pitch technology 

FIG. 6 illustrates superposing the integrated circuit com 
ponent 20 onto a substrate 46 having terminals 48 disposed 
in the ?rst pattern generally corresponding to the second 
pattern of the bond pads 26. The integrated circuit compo 
nent 20 is superposed such that the conductive members 32 
make compliant contact With respective ones of the termi 
nals 48 to form electrical connections and to form a preas 
sembly 34. No conductive adhesive or solder bonding is 
required betWeen the conductive members 32 and the cor 
responding terminals 48 at the slidable electrical contacts 
72. The outer sides 41 of the polymeric preforms 40 are 
optimally placed coincidentally With the corners 42 of the 
integrated circuit component 20 to limit the boundaries of 
the polymeric bodies 50 in subsequent steps. A preferred 
illustrative method of placing the polymeric preforms 40 
involves af?xing the polymeric preforms 40 to the face 22 of 
the integrated circuit component 20 prior to superposition or 
placement of the integrated circuit component 20 onto the 
substrate 46. 

FolloWing the placement of the polymeric preforms 40, 
polymeric material, or its precursor, is dispensed to form 
polymeric bodies 50. The polymeric preforms 40 may not be 
necessary if the polymeric material is precisely dispensed 
and if the polymeric material has a suf?ciently high viscosity 
to limit the maximum base extent 56 of the polymeric bodies 
50 to an acceptable, predetermined value. Pressure or 
clamps may be applied to the integrated circuit component 
20 to urge the conductive members 32 of the integrated 
circuit component 20 toWard the terminals 48 of substrate 46 
during the curing, cooling, or cross-linking of the polymeric 
bodies 50. After application of the polymeric material, the 
polymeric material is typically cured as necessary to adhe 
sively bond the integrated circuit component 20 to the 
substrate 46 to form the microelectronic assembly. The 
polymeric bodies 50 cure or cool to resiliently apply a 
compressive force that presses the conductive members 32 
?rmly against the terminals 48. 

FIGS. 1 and 2 shoW the complete microelectronic assem 
bly after dispensing and curing polymeric bodies 50 at sites 
about perimetric sides 24 of the integrated circuit component 
20 to form slidable electrical contacts 72 betWeen the 
conductive members 32 and the terminals 48. The foregoing 
method may be used to produce variations of the microelec 
tronic assembly. For example, the method may be varied by 
attaching the conductive members 32 With solder after 
applying a solder paste 62 to the bond pads 26. The solder 
paste 62 has suf?cient tackiness to maintain the relative 
positions of the conductive members 32 until the conductive 
members are re?oWed or soldered to the corresponding bond 
pads 26. 
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Asecond embodiment of the microelectronic assembly 23 
is illustrated in FIG. 7 and FIG. 8. The second embodiment 
of the microelectronic assembly 23 is similar to the ?rst 
embodiment of the microelectronic assembly 21 except the 
conductive members 44 of the second embodiment are 
preferably substantially columnar conductive members 44, 
While the conductive members 32 of the ?rst embodiment 
are spherical conductive members 32. The columnar con 
ductive members 44 preferably are generally cylindrical and 
are attached to corresponding bond pads 26 preferably 
through a conductive adhesive 28. The conductive adhesives 
28 described With reference to the ?rst embodiment are 
equally applicable to the second embodiment. 

FIG. 8 shoWs a top plan vieW of a microelectronic 
assembly 23 of the second embodiment. In particular, FIG. 
8 shoWs four corners 42 of a rectangular integrated circuit 
component 20 optimally secured to the substrate 46 via four 
polymeric bodies 50. 

FIG. 9 through FIG. 12 illustrate the fabrication of the 
second embodiment of the microelectronic assembly 23 
shoWn in FIG. 7 and FIG. 8. The fabrication of the second 
embodiment involves the same steps illustrated in FIG. 3 
through FIG. 6, except that the conductive members 44 in 
FIG. 9 through FIG. 12 are generally columnar. In addition, 
a template 37 has generally cylindrical recesses 39 corre 
sponding in siZe and shape to the columnar conductive 
members 44. 

FIG. 13 and FIG. 14 shoW a third embodiment of the 
microelectronic assembly 25 in Which spherical conductive 
members 132 are attached to solderable bond pads 66 via 
re?oWing, soldering, Welding, braZing, or the like. The third 
embodiment differs from the ?rst embodiment and the 
second embodiment in that the third embodiment does not 
use a conductive adhesive to connect the spherical conduc 
tive members 132 to the solderable bond pads 66. The 
solderable bond pads 66 are solder-Wettable and must have 
an adequate thickness to permit soldering. The parameters of 
the solderable bond pads 66 are comparable to the param 
eters of the solder pads 26 of the ?rst embodiment so long 
as the solderable bond pads 66 independently retain their 
adequate thickness to permit soldering and their solder 
Wettable attributes. 

FIG. 13 shoWs the microelectronic assembly 25 prior to 
bonding the spherical conductive members 132 to the sol 
derable bond pads 66. In contrast, FIG. 14 shoWs the 
microelectronic assembly 25 after bonding or re?oWing the 
spherical conductive members 132 to the solderable bond 
pads 66. The formerly globular, spherical conductive mem 
bers 132 of FIG. 13 may subsequently take on a generally 
semi-spherical, curved, semi-ellipsoidal, or someWhat cylin 
drical shape after re?oWing or soldering as best illustrated in 
FIG. 14. The deformed spherical conductive members 132 
of FIG. 14 may be referred to as solder bumps having tips. 

The spherical conductive members 132 of the third 
embodiment are preferably composed of a conventional 
solder, a high temperature solder, a solder material, a solder 
alloy, a solderable material, or the like. For example, lead-tin 
or eutectic lead-tin solder may be used for the spherical 
conductive members 132. The melting point of the solder 
material used for the spherical conductive members 132 
should be above the minimum cure temperature, if any, 
required for the polymeric material so the spherical conduc 
tive members 132 and the polymeric material can be pro 
cessed simultaneously. In alternate embodiments, alternate 
spherical conductive members of the third embodiment may 
comprise a metal, a metallic-coated dielectric core, a solder 
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alloy, copper, nickel, brass, bronZe, or the like. For instance, 
the alternate spherical conductive members comprise a 
dielectric globular core coated With a corrosion-resistant 
material, such as a noble metal layer. 

Suitable solder pastes 62 are applied to the solderable 
bond pads 66 and/or the conductive members 132 prior to 
soldering or re?oWing. Suitable solder pastes 62 include 
type 4 particle distribution in an indium-type 51 C paste. The 
solder pastes 62 may be applied, for example, by stenciling 
the solder paste 62 or dipping the integrated circuit compo 
nent 20 into the solder paste 62. The solder paste 62 
preferably remains tacky until re?oW to keep the conductive 
members 132 appropriately positioned With respect to the 
solderable bond pads 66. 

Like reference numerals in the third embodiment and the 
?rst embodiment indicate like features. For example, the 
integrated circuit component 20, the substrate 46, and the 
terminals 48 described in conjunction With the ?rst embodi 
ment are equally applicable to the third embodiment. 

FIG. 15 shoWs a fourth embodiment of the microelec 
tronic assembly 27 in Which columnar conductive members 
144 are attached to solderable bond pads 66 via soldering, 
Welding, braZing, or the like. The fourth embodiment differs 
from the ?rst embodiment and the second embodiment in 
that the fourth embodiment does not use a conductive 
adhesive to connect the conductive members 144 to the 
solderable bond pads 66. The substrate 46 and the terminals 
48 described in conjunction With the ?rst embodiment are 
equally applicable to the fourth embodiment. The solderable 
bond pads 66 and the solder paste 62, Which Were described 
in conjunction With the third embodiment, are equally appli 
cable to the fourth embodiment. 
The columnar conductive members 144 of the third 

embodiment are preferably composed of a conventional 
solder, a high temperature solder, a solder material, a solder 
alloy, a solderable material, or the like. For example, lead-tin 
or eutectic lead-tin solder may be used for the columnar 
conductive members 144. The melting point of the solder 
material used for the columnar conductive members 144 
should be above the minimum cure temperature required for 
the polymeric material to permit the simultaneous process 
ing of the polymeric material and the bonding of the 
columnar conductive members 144. The solder paste 62 
preferably remains tacky until re?oWing or soldering to keep 
the columnar conductive members 144 appropriately posi 
tioned With respect to the solderable bond pads 66. In 
alternate embodiments, alternate columnar conductive 
members of the fourth embodiment may comprise a metal, 
a metallic-coated dielectric, copper, nickel, brass, bronZe, or 
the like. 

FIG. 16 shoWs a lateral force applied to the integrated 
circuit component 20 relative to the substrate 46. The 
direction of the lateral force is shoWn by the large arroW 
labeled 60. The stress may be the result of mechanical stress 
factors. As shoWn, the displacement caused by the mechani 
cal stress may be exaggerated to illustrate the operation of 
the present invention. The microelectronic assembly 27 
retains compliant electrical contact betWeen the conductive 
members and the terminals 48 by sliding to accommodate 
the stress. Overlap and electrical continuity betWeen the 
conductive members and the terminals 48 is maintained. If 
the polymeric bodies 50 are suf?ciently resilient or if an 
elastomer is used for the polymeric bodies 50, the micro 
electronic assembly 27 Will tend to return to the normal 
stress-free alignment of FIG. 15 after the stress is removed. 
The columnar conductive members 44 and 144 of the 

second and fourth embodiments, respectively, offer a greater 
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potential surface area than the other embodiments for com 
pliant mechanical contact When the substrate 46 and the 
integrated circuit component 20 are misaligned from stress 
application as best illustrated in FIG. 16. HoWever, if the 
spherical conductive members 132 are soldered or re?oWed 
to the solderable bond pads 66 as in the third embodiment, 
the formerly globular, spherical conductive members 132 
may subsequently take on generally semi-spherical or some 
What cylindrical shape after re?oWing as previously 
described. 

FIG. 17 shoWs a cross-sectional vieW of the fourth 
embodiment in the presence of stress from differential 
coef?cients of thermal expansion With respect to the sub 
strate 46 and the integrated circuit component 20. The 
substrate 46 has a ?rst coefficient of thermal expansion, 
While the integrated circuit component 20 has a second 
coef?cient of thermal expansion. The ?rst coef?cient of 
thermal expansion is typically based upon the coef?cient of 
thermal expansion for a polymer or another substrate mate 
rial. 

In contrast, the second coefficient of thermal expansion is 
typically based upon silicon (Si) or gallium arsenide (GaAs). 
If the ?rst coef?cient of thermal expansion is suf?ciently 
greater than the second coefficient of thermal expansion, the 
difference in the coef?cients of thermal expansion produces 
a lateral displacement or sliding of the outer terminals 76 
With respect to the conductive members 144. Inner terminals 
74 and inner conductive members 78, Which are centrally 
located relative to the integrated circuit component 20, 
experience less relative lateral movement than the outer 
terminals 76 and their associated outer conductive members 
80 as best illustrated in FIG. 17. 

The slidable contacts of FIG. 17 relieve stress by permit 
ting lateral movement betWeen the terminals 48 and the 
conductive members 144. In contrast, prior art electrical 
interconnections (i.e. solder joints or conductive adhesives) 
betWeen an integrated circuit die and a circuit board often 
experience Warpage of the circuit board from stress caused 
by differential coefficients of thermal expansion. The 
Warpage of prior art microelectronic assemblies tends to 
break or fracture the electrical interconnections; hence, leads 
to open circuits or circuitry failure. 

Various illustrative embodiments of the microelectronic 
assembly and the method for forming the microelectronic 
assembly have been described in this speci?cation. Addi 
tional variations in the embodiments and processes 
described above may be apparent from this speci?cation. 
Accordingly, the scope of the present invention is de?ned 
primarily by reference to the folloWing claims Which are 
further exemplary of the present invention. 

The folloWing is claimed: 
1. A microelectronic assembly comprising: 
a substrate having terminals arranged in a ?rst pattern; 
an integrated circuit component having a face facing the 

substrate and spaced apart from the substrate, perimet 
ric sides about the face, and bond pads; the bond pads 
arranged in a second pattern corresponding to the ?rst 
pattern; 

a plurality of conductive members bonded to the bond 
pads; the conductive members resting against the ter 
minals to form slidable electrical contacts; and 

a plurality of polymeric bodies bonded to the perimetric 
sides and the substrate, each of the polymeric bodies 
attaching the integrated circuit component to the sub 
strate. 

2. The microelectronic assembly of claim 1 Wherein the 
polymeric bodies are spatially isolated from the conductive 
members. 
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3. The microelectronic assembly of claim 1 Wherein the 

integrated circuit component comprises at least tWo corners 
at intersections betWeen the perimetric sides; and Wherein 
said polymeric bodies are disposed at the corners. 

4. The microelectronic assembly of claim 1 Wherein the 
polymeric bodies are composed of an elastomer effective to 
maintain mechanical contact betWeen the conductive mem 
bers and corresponding ones of the terminals. 

5. The microelectronic assembly of claim 1 Wherein the 
polymeric bodies are formed of an elastomer With a prede 
termined pre-cure to post-cure shrinkage effective to press 
the conductive members against corresponding ones of the 
terminals after curing of the elastomer. 

6. The microelectronic assembly of claim 1 Wherein the 
polymeric bodies are generally semi-conical; and Wherein 
the polymeric bodies are composed of a thermoplastic 
elastomer. 

7. The microelectronic assembly of claim 1 further com 
prising a conductive adhesive bonding the conductive mem 
bers to the bond pads. 

8. The microelectronic assembly of claim 1 Wherein the 
conductive members are solderable; and Wherein the con 
ductive members are soldered to the bond pads. 

9. The microelectronic assembly of claim 1 Wherein the 
conductive members comprise metallic, substantially 
columnar members. 

10. The microelectronic assembly of claim 1 Wherein the 
conductive members comprise metallic, substantially 
spherical members. 

11. The microelectronic assembly of claim 1 Wherein the 
slidable electrical contacts comprise ?rst mating surfaces of 
the conductive members and corresponding second mating 
surfaces of the terminals, respectively; and Wherein the ?rst 
mating surfaces and the second mating surfaces are com 
posed of corrosion-resistant metallic layers. 

12. The microelectronic assembly of claim 1 Wherein each 
of the polymeric bodies has a maximum base extent from the 
perimetric sides Within a range from approximately 380 
microns to 1525 microns. 

13. A microelectronic assembly comprising: 
a substrate having terminals arranged in a ?rst pattern, a 

component-shadoW region, and a component-attach 
region bounding the component-shadoW region; 

an integrated circuit component having a face facing and 
spaced apart from the component-shadoW region by a 
gap, perimetric sides about the face, and bond pads 
arranged on the face in a second pattern corresponding 
to the ?rst pattern; 

a plurality of conductive members bonded to the bond 
pads; the conductive members resting against the ter 
minals to form slidable electrical contacts, the slidable 
electrical contacts including mating surfaces of the 
conductive members remote from their associated bond 
pads; 

a plurality of polymeric bodies adhesively bonded to the 
perimetric sides and Within the component-attach 
region to attach the integrated circuit component to the 
substrate; and 

a preform disposed Within the gap to spatially isolate at 
least one of the polymeric bodies from the conductive 
members. 

14. The microelectronic assembly of claim 13 Wherein the 
preform prevents at least one of the polymeric bodies from 
extending into the component-shadoW region, the 
component-shadoW region de?ned by projecting a perimet 
ric outline, of the integrated circuit component, onto the 
substrate. 
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15. The microelectronic assembly of claim 13 Wherein 
each of the polymeric bodies extends betWeen at least one of 
the perimetric sides and the component-attached region, the 
polymeric bodies minimally intruding into the component 
shadoW region. 

16. The microelectronic assembly of claim 13 Wherein the 
preform comprises a compressible mold. 

17. The microelectronic assembly of claim 13 Wherein the 
integrated circuit component further comprises a package 
and Wherein the preform is incorporated into the package, 
outer sides of the preform being substantially coextensive 
With the perimetric sides; the preform bounding at least one 
of said polymeric bodies. 

18. The microelectronic assembly of claim 13 Wherein the 
preform is integrated into the substrate and extends from the 
substrate toWard the integrated circuit component, the pre 
form bounding at least of said polymeric bodies. 

19. The microelectronic assembly of claim 13 Wherein 
each of the conductive members has a shape selected from 
the group consisting of substantially spherical and substan 
tially columnar. 

20. The microelectronic assembly of claim 13 Wherein the 
conductive members are fused to the bond pads. 

21. The microelectronic assembly of claim 13 further 
comprising a conductive adhesive bonding the conductive 
members to the bond pads. 

22. A microelectronic assembly comprising: 
a printed circuit board having terminals arranged in a ?rst 

pattern, a component-shadoW region, and a component 
attach region; the component-attach region bounding 
the component shadoW region; 

an integrated circuit die having a generally rectangular 
face and spaced apart from the component-shadow 
region by a gap, bond pads arranged in a second pattern 
on the face corresponding to the ?rst pattern, and 
perimetric sides intersecting the face; 

a plurality of generally spherical conductive members 
adhesively bonded to the bond pads; said spherical 
conductive members resting against corresponding 
ones of the terminals to form slidable electrical con 

tacts; 
polymeric bodies adhesively bonded to the perimetric 

sides and the component attach region, each of the 
polymeric bodies securing the integrated circuit die to 
the printed circuit board. 

23. The microelectronic assembly of claim 22 Wherein 
each of the spherical conductive members comprises a 
dielectric interior and a conductive exterior predominately 
or completely covering the dielectric interior, the conductive 
exterior comprising a metallic coating. 

24. The microelectronic assembly of claim 22 Wherein the 
spherical members are soldered to the bond pads by re?oW 
ing the spherical members to the bond pads. 

25. A microelectronic assembly comprising: 
a printed circuit board having terminals arranged in a ?rst 

pattern, a component-shadoW region, and a component 
attach region bounding the component-shadoW region; 

an integrated circuit die having a substantially rectangular 
face facing and spaced apart from the component 
shadoW region by a gap, bond pads arranged in a 
second pattern on the face corresponding to the ?rst 
pattern, and perimetric sides intersecting the face; 

a plurality of substantially columnar conductive members 
bonded to the bond pads; the columnar conductive 
members having tips resting against the terminals to 
form slidable electrical 
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polymeric bodies adhesively bonded to the perimetric 

sides and the component-attach region, each of the 
polymeric bodies securing the integrated circuit die to 
the circuit board. 

26. The microelectronic assembly of claim 25 further 
comprising a conductive adhesive, the conductive adhesive 
bonding the columnar conductive members to the bond 
pads. 

27. A method for manufacturing a microelectronic 
assembly, the method comprising the steps of: 

a) fabricating an integrated circuit component comprising 
a face and bond pads arranged on the face; 

b) attaching conductive members onto said bond pads; 
c) superposing the integrated circuit component onto a 

substrate such that said conductive members rest 
against said terminals to form slidable electrical con 

tacts; 
d) dispensing polymeric material about the integrated 

circuit component to form polymeric bodies bonding 
the integrated circuit component to the substrate. 

28. The method according to claim 27 Wherein the step b 
of attaching the conductive members comprises applying a 
conductive adhesive to the bond pads. 

29. The method according to claim 28 Wherein the step d 
of dispensing further comprises dispensing a curable elas 
tomer as the polymeric material; and further comprising the 
step of: 

f) curing the polymeric material to form the polymeric 
bodies. 

30. The method according to claim 27 Wherein the step b 
of attaching the conductive members comprises applying a 
solder paste to the bond pads and re?oWing the conductive 
members to bond the conductive members to the bond pads. 

31. The method according to claim 27 Wherein the step b 
of attaching the conductive members comprises attaching 
spherical members as the conductive members. 

32. The method according to claim 27 Wherein the step of 
b of attaching the conductive members comprises attaching 
a columnar metallic members as the conductive members. 

33. The method according to claim 27 Wherein the step d 
of dispensing polymeric material comprises securing the 
integrated circuit component to the substrate by an elastomer 
having a predetermined pre-cure to post-cure shrinkage rate 
effective to place the conductive members in compressive 
contact With the terminals. 

34. The method according to claim 27 Wherein the step a 
of fabricating the integrated circuit component is accom 
plished by fabricating a generally polyhedral device With 
four corners; and Wherein the step d of dispensing polymeric 
material further comprises securing the integrated circuit 
component by placing the polymeric material at each of the 
four corners. 

35. The method according to step 27 Wherein the step b of 
attaching the conductive members to the bond pads is 
accomplished by aligning the integrated circuit component 
With respect to a template containing the conductive mem 
bers in one arrangement mirroring the pattern of the plurality 
of bond pads. 

36. The method according to claim 27 Wherein the step b 
of attaching the conductive members comprises attaching 
solderable conductive members to the bond pads and further 
comprising the step of: 

f) solder bonding the solderable conductive members 
prior to the step c of superposing the integrated circuit 
component. 
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